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2?T
motion show that it would -have been —; so that it is increased bj
I    -%t
the resistance in the ratio coseca to i, or n to A / n*— .
The rate of diminution of SPis evidently
k PT. cosa-n cos a SP= - SP;
2   .
that is, SP diminishes in geometrical progression as time increases
k the rate being - per unit of time per unit of length.   By an ordinarj
result of arithmetic (compound interest payable every instant) the diminution of log. SP in unit of time is -.
2
This process of solution is only applicable to resisted harmonic vibrations when « is greater than -.   When n is not greater than -
the auxiliary curve can no longer be a logarithmic spiral, for the moving particle never describes more than a finite angle about the pole. A curve, derived from an equilateral hyperbola, by a process somewhat resembling that by which the logarithmic spiral is deduced from a circle, may be introduced; but then the geometrical method ceases to be simpler than the analytical one, so that it is useless tc pursue the investigation farther, at least from this point of view.
297.  The general solution of the problem, to find the motion o: a system having any number, z, of degrees of freedom, when infinite!) little disturbed from a position of equilibrium, and left to move subjed to resistances proportional to velocities, shows that the whole motiotf may be resolved, in. general determinately, into -22 different motions each either simple harmonic with amplitude diminishing according tc the law stated above (§ 294), or non-oscillatory, and consisting p equi-proportionate diminutions of the components of displacement! in equal 'successive intervals of time.
298.    When the forces of a system depending on configuration and not on motion, or, as 'we may call them for brevity, the forces of position, violate the law of conservatism, we have seen (§ 244; that energy without limit may be drawn from it by guiding it per petually through a returning cycle of configurations, and we have inferred that in every real system, not supplied^ with energy frorr without, the forces of position fulfil the conservative law.    But it it easy to arrange a system artificially, in connexion with a source o energy, so that its forces of position shall be non-conservative; anc the consideration of the kinetic effects of such an arrangement especially of its oscillations about or motions round a configuratior of equilibrium, is most instructive, by the contrasts which it presents to the phenomena of a natural system.
299.    But although, when the equilibrium is stable, no possiblecribes a logarithmic spiral with uniform angular velocity about the pole—find the acceleration.
